Optimization of the isolation, culture, and characterization of equine umbilical cord blood mesenchymal stromal cells.
Mesenchymal stromal cells (MSC) represent a promising population for supporting new clinical concepts in cellular therapy. A wide diversity of isolation procedures for MSC from umbilical cord blood (UCB) has been described for humans. In contrast, a few data are available in horses. In the current study, a sedimentation method using hydroxyethyl starch and a method based on the lysis of red blood cells using ammonium chloride (NH(4)Cl) were compared with two density gradient separation methods (Ficoll-Paque and Percoll). Adherent cell colonies could be established using all four isolation methods. The mononuclear cell recovery after Percoll separation, however, resulted in significantly more putative MSC colonies; and, therefore, this isolation method was used for all further experiments. Culture conditions such as cell density and medium or serum coating of the wells did not significantly affect putative MSC recovery. Isolated MSC using Percoll were subsequently differentiated toward the osteogenic, chondrogenic, and adipogenic lineage. In addition, MSC were phenotyped by multicolor flow cytometry based on their expression of different cell protein markers. Cultured MSC were CD29, CD44, and CD90-positive and CD79α, Macrophage/Monocyte and MHC II-negative. In conclusion, this study reports optimized protocols to isolate, culture, and characterize solid equine MSC from UCB.